Alternative splicing of the human alpha 2(VI) collagen gene generates multiple mRNA transcripts which predict three protein variants with distinct carboxyl termini.
We recently reported the isolation and sequencing of two classes of human alpha 2(VI) collagen cDNA clones which share common sequences for the first two-thirds of the molecule but contain a different sequence of either 607 or 887 base pairs at their 3' ends (Chu, M.-L., Pan, T.-C., Conway, D., Kuo, H.-J., Glanville, R. W., Timpl, R., Mann, K., and Deutzmann, R. (1989) EMBO J. 8, 1939-1946). In the present study, we report the sequence of another cDNA clone, which is identical to one class of the previously isolated cDNAs except for a 293-base pair insertion between the common and variable regions. Together, the different classes of cDNAs, referred to as the alpha 2C2, alpha 2C2a, and alpha 2C2a' predict three variant alpha 2 chains of type VI collagen with carboxyl globular domains of 429, 328, and 238 amino acid residues, respectively. In order to explore the mechanisms by which the variations are generated, we isolated and characterized the 3' end of the human alpha 2(VI) collagen gene. The carboxyl globular domain was found to be encoded by six exons which appear to delineate its structural subdomains. The exon/intron arrangement clearly demonstrated that the cDNA variants arose from alternative splicing events by mutually exclusive utilization of the last two exons in conjunction with the selective usage of an internal splice acceptor site in the penultimate exon. The presence of the corresponding mature mRNA transcripts (3.2-3.5 kilobase pairs (kb] in human fibroblasts was shown by Northern blot hybridization, S1 nuclease protection assay, and the polymerase chain reaction. The results indicated that the alpha 2C2 mRNA is the major species, whereas the alpha 2C2a and alpha 2C2a' are the minor forms. Northern blot hybridization also revealed an alpha 2(VI) collagen mRNA of 6.0 kb. This mRNA retained a 2.3-kb intron located between the two alternatively spliced exons and predicted a translational product that is the same as the alpha 2C2a variant.